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1
Introduction

Many DCH Enhancements proposals were studied during the study-item phase, as described in the technical report [1] on DCH enhancements. This contribution presents our view of several aspects of the overall design. We also make specific proposals for RAN1 agreement to standardize some of these aspects, where we believe there is already sufficient consensus based on the work done in the study-item phase. Regarding aspects where consensus has not yet been reached, a companion document [2] contains proposals on the way-forward towards achieving such a consensus.
2
Downlink design aspects

2.1 Downlink pilot-free slot formats
Two new slot-formats are derived from the existing slot-formats 8 and 2 (used for AMR 12.2kbps and 5.9kbps vocoders respectively) by replacing the pilot fields by data fields, as shown in Table 1. The pilot removal leads to link gain, because the loss due to the lack of these pilots that is caused by poorer DL SIR estimation for power-control is sufficiently outweighed by the power savings gained from not having to send the pilots. With these new slot-formats, the DL SIR is now estimated using TPC bits, which occur near the beginning of the slot, as opposed to pilots in R99 which occurred at the end of the slot. This alters the ILPC time-line, however it is still possible to preserve DL ILPC delay of 1 slot (as achievable in the current R99) by interchanging the order of the TPC and pilot fields in the UL DPCCH.
Table 1: Enhanced DL DPCH slot formats

	Vocoder
	Slot 

Format

 #i
	Channel 

Bit Rate

 (kbps)
	Channel 

Symbol Rate

 (ksps)
	SF
	Bits/ Slot
	DPDCH Bits/Slot
	DPCCH

Bits/Slot
	Transmitted slots 

per radio frame

NTr

	
	
	
	
	
	
	NData1
	NData2
	NTPC
	NTFCI
	NPilot
	

	AMR 5.9K
	17
	30
	15
	256
	20
	2
	16
	2
	0
	0
	15

	AMR 12.2K
	18
	60
	30
	128
	40
	6
	32
	2
	0
	0
	15


Proposal 1: Agree that new pilot-free versions of the current R99 downlink DCH slot formats 2 and 8 shall be standardized.
2.2 Downlink encoding
To support frame-early-termination (FET), the class-A,B,C bits output by the AMR vocoder are all concatenated to produce a single transport block that is carried on a single transport channel using a 16bit CRC. AMR voice over current R99 uses a 12 bit CRC, the longer CRC protects against increased false-CRC pass rate due to FET. Also, currently AMR voice over R99 sends the class-B and C bits over separate transport channels that do not use CRC protection. The joint encoding avoids degrading the reliability of these bits with FET, as these bits would otherwise experience increased BER when FET is based only on CRC status of class-A bits.
Proposal 2: Agree that AMR vocoder class-B,C bits shall not be sent over separate downlink transport channels, and shall instead be concatenated with the class-A bits, and the transport-channel carrying these bits shall use 16 bit CRC.
2.3 Downlink rate-matching and DCCH transmission
As a result of joint encoding of class-A,B,C bits, a voice call uses only two transport channels, one for DTCH (voice packets) and one for DCCH carrying SRBs. When a packet is transmitted on the DCCH transport channel, the rate-matching algorithm is exactly as in the current R99. When no packet is transmitted on the DCCH, the rate-matching shall again be as in the current R99, but proceeding as if the rate-matching attribute of the DCCH transport channel had been set to zero. The power of the DPDCH shall be boosted during DCCH transmissions; in other words, the DPCCH/DPDCH ratio is made dependent on whether or not a DCCH transmission is taking place. The new ‘pseudo-flexible’ rate-matching scheme allows reuse of DCCH bit positions by DTCH when DCCH is not being transmitted, while still having a low impact on UE BTFD complexity. Thus, it captures the advantages of the flexible-positions mode in the current R99 rate-matching algorithm, while at the same time avoiding the need for DL TFCI signalling imposed by the current R99 flexible positions RM. The DPDCH power-boost during DCCH transmission makes it easy to ensure DCCH reliability. 
Proposal 3: Agree that the DPCCH/DPDCH power ratio on the downlink is allowed to be different depending on whether or not DCCH is transmitted.
3
Uplink design aspects

3.1 Uplink DPCCH slot-format
The TPC bits sent on UL DPCCH are moved from the end of the slot to the beginning, in order to ensure feasibility of 1-slot DL ILPC delay as shown in Figure 1 with the new DL DPCH slot-formats shown in Table 1.
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Figure 1: Achieving 1 slot DL ILPC delay using the new DL DPCH and UL DPCCH slot formats
3.2 Uplink encoding and TTI

Similar to downlink, allowing FET operation requires use of joint-encoding of class-A,B,C bits, and use of a longer CRC for voice packets.

Proposal 4: Agree that AMR vocoder class-B,C bits shall not be sent over separate uplink transport channels, and shall instead be concatenated with the class-A bits, and the transport-channel carrying these bits shall use 16 bit CRC.
The encoding, rate-matching, interleaving etc are exactly as in the current R99. However, to allow earlier decoding with FET, a 10ms TTI is used for voice packets instead of 20ms as currently used with R99, and every voice packet is repeated at the MAC layer. Similarly, DCCH uses 20ms TTI with one repetition instead of 40ms TTI. This is shown in Figure 2. 
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Figure 2: UL packet repetition at MAC layer

Proposal 5: Agree that AMR voice on uplink DCH uses a 10ms TTI, with every voice packet repeated once so as to occupy a total duration of 20ms.
3.3 Uplink power control

Uplink power control is allowed to target a particular BLER at a particular early-decoding attempt, eg, 15% BLER after 10ms. Uplink outer-loop power control resides at RNC. Hence, for packets that pass the CRC at some decoding attempt, the NodeB also needs to inform the RNC whether attempt at which the CRC passed was before or after the attempt at which the BLER is targeted, since that is what determines whether the outer-loop adjusts the SIR target down or up.
3
Conclusions

We have presented our view on many aspects of the DCH-Enhancements design, and proposed agreements on the following aspects:
Proposal 1: Agree that new pilot-free versions of the current R99 downlink DCH slot formats 2 and 8 shall be standardized.
Proposal 2: Agree that AMR vocoder class-B,C bits shall not be sent over separate downlink transport channels, and shall instead be concatenated with the class-A bits, and the transport-channel carrying these bits shall use 16 bit CRC.
Proposal 3: Agree that the DPCCH/DPDCH power ratio on the downlink is allowed to be different depending on whether or not DCCH is transmitted.

Proposal 4: Agree that AMR vocoder class-B,C bits shall not be sent over separate uplink transport channels, and shall instead be concatenated with the class-A bits, and the transport-channel carrying these bits shall use 16 bit CRC.
Proposal 5: Agree that AMR voice on uplink DCH uses a 10ms TTI, with every voice packet repeated once so as to occupy a total duration of 20ms.
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